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Summary

The use of automation to inprove the operation of

hydroel ectric generators is a topic that has produced many
stories of failure. This may be a result of so nuch being
prom sed and so little delivered. Whatever the reasons, the
North Pacific Region of the Corps has enbarked on a new
strategy in the hope of achieving success. This paper

provi des an overview of the strategy.

Background

Conmput er based autonmati on systens have been applied to
hydroel ectric control at various projects since the 1960’ s.
Al t hough the technol ogy has advanced greatly fromthat tine,
the way in which systens have been inpl enented by the Corps
has remai ned nostly unchanged. Once funding is obtained,
the design work is assigned to the Hydroel ectric Design
Center (HDC). HDC prepares a set of plans and
specifications for a contract that results in the

i npl emrentation of the automati on system Dependi ng on HDC s
resources, the software devel opnent is acconplished by
either HDC, a contractor or a conbination of both. Once the
automation systemis delivered and installed, it is turned
over to operations. Acceptance of such systens has been net
Wi th skepticism nostly due to the |ack of involvenent by
operations. To make matters worse, there are often
deficiencies in the systens at the tinme they are turned over
to operations. Wth funds typically running low at this

poi nt, the contractor and HDC | eave the scene and the
situation rapidly degrades into one of long term

di sgrunt | enent.

Anot her reason that automation systens have often not net
expectations is that they relied too heavily on proprietary
designs. Early systens used off-the-shelf m niconputers
that were pre-configured with customsoftware and I/0O
interfaces to neet specifications. Wenever a portion of

t hese systens becane unsupportable, the whole system
required replacenent. It is often difficult for a project
manager to understand why an automati on systemrequires
total replacenent after only a few years whil e other



equi pnent (e.g., circuit breakers, transforners, turbines,
etc.) lasts for 30 years or nore.

By the md-1990's, the North Pacific Region had many agi ng
automati on systens that begged for replacenent. Although
there was a need to replace the equi pnent with new PC based
systens, the shrinking O&M budgets prevented any significant
effort fromgetting underway.

In March 1996, it becane evident that the concern went
beyond t he boundaries of the North Pacific Region. HQUSACE
arranged a neeting regardi ng Supervisory Control and Data
Acqui sition (SCADA) in Omha, Nebraska. Many good

di scussions took place on such topics as the use of off-the-
shel f hardware and software. For the North Pacific Region,
however, it was sonewhat of a nobot situation because of the
| ack of adequate funding to use on new autonmati on systens.

The Opportunity

In July and again in August of 1996, power system
di sturbances in the WSCC regi on brought attention to the

need for better conmunications and control. The power
mar keti ng adm ni stration (PMA) for the Northwestern states
is Bonneville Power Adm nistration (BPA). 1In an effort to

prevent simlar occurrences in the future, BPA asked the
Corps to conme up with a plan to inprove the reliability of
t he power houses. Funding for these inprovenents woul d be
provi ded by BPA. Because of the need for powerhouse data
during a system di sturbance, making the powerhouse

aut omati on equi pnent reliable becane one of BPA s hi ghest
priorities.

Implementation

A neeting was held in Decenber of 1996 to plan a strategy
regardi ng the automation systens. It was decided to repl ace
exi sting DACS equi pnent at the Bonneville, The Dalles and
John Day powerhouses and to add a DACS system at the MNary
power house. Existing automation equi pnent at The Dal |l es and
John Day fails frequently although it is |less than ten years
ol d. Existing equipnment at Bonneville has |ess fail ures,

but is nearly 20 years old, and difficult to find parts for.
Addi tion of an automation system at MNary has been proposed
for several years, but adequate funding has never been

avai lable. Wth four projects involved, it seened apparent
that sonme efficiency could be gained with a comon effort.



In order to oversee the effort, a teamwas forned. Existing
automation systens at the projects are called Data Control
and Acquisition systens (DACS). So the teamwas chri stened
the “Generic DACS Team” The team i ncl udes representatives
froma diverse group of organizations (HDC, project staffs,
BPA, etc.). At that first neeting, a teamcharter was
establ i shed and signed by each of the nenbers. The charter
states (in part) that the end systens shall have the
foll ow ng characteristics:

Of the shelf hardware and software.
Modul ar, fault tolerant and robust in order to

prevent a single conponent from causing system
failure.

Utilize industrial grade encl osures and conponents
for critical subsystens.

Application software shall be well docunented and
becone property of the Corps.

Use industry standard interfaces when possible.
Committed to producing a user-friendly system

WIIl neet present needs and future growh
requirenents.

Meeti ngs have been schedul ed once every nonth thus far. Mich
of the initial effort was placed into devel oping a schedul e
for inplenentation at each project. After nmuch exhaustive
effort to neet the needs of all team nenbers, a proposal was
submtted to BPA in May of 1997. Shortly thereafter, a
formal agreenent was nade between the Corps and BPA in which
BPA agreed to fund the entire effort.

Once the agreenent was signed, the teamwent to work on the
design issues. Subcommttees were forned to address those
i ssues that are too conplex or large to take care of in the
mont hly neetings. The subcommttees were opened to both
menbers of the work group and to others who are interested.
Subconmm ttees formed thus far include the foll ow ng:

dat abase

fiber optic
system mai ntainability
configuration managenent
security and interconnectability
mar ketabi lity

sof tware

The subcommi ttees provide feedback during the nonthly
nmeetings, providing information and reconmendations to the
DACS team for action and approval .



The schedule calls for two units at McNary to be placed on
control and tested by Novenber of 1998. The remaining units
at McNary will be placed on control by Cctober of 1999. The
other projects will follow closely behind.

Conclusion

Al though it is too early to claimsuccess, there is a great
deal of optimsmthat it is within reach this tinme. Key
factors regardi ng the new approach incl ude:

Use of off-the-shelf hardware

Use of off-the-shelf software (for functions that have

comerci al product offerings)

| n- house devel opnent of application software (for

functions that have no commercial product offerings)

| nvol venent of all stakehol ders throughout the

devel opnent process
Wth several additional projects within North Pacific Region
in need of new automation systens, there is nuch interest in
the results of the generic DACS effort.



